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.3 Argo Industrial Division of Argo International Corporation 

9001 Dutton Drive, P.O. Box 407 
Twinsburg, Ohio 44087-0407 

TELEPHONE: (216) 425•3121 
FAX: (216) 425-4612 

Canton Drop Forge 
4Yt:> :Southway :S. W. 
Canton, Ohio 44076 

Attention: Keith Houseknecht 
Reference: Goonan Rupp Self Priming Pump 

Dear Keith, , 
At pumps driven speed, a'suction lift ofup to 21 feet (vertical) is possible. A vacuum lest 
showed pump is working as designed, and primine prnhlr.ms arr. rr,fate,:l to suction line. 
We use a safety factor of2 feet when sizing pumps, so 19 feet at driven speed should be a 
good number. The horizontal run on the suction line also cuts down on some of the pump 
efficiency. But still, it is working as designed. 

Your initial problems at start up came from thr. air k.ak on the suction line ( at the valve) 
and, not allowing air to escape from pump case (bypass valve) changing motors and 
p\llllp speed will not speed prime time, 1111d Gorman Rupp assures us that a11ywhcrc undel' 
5 minute.~ i~ nonnal fi)1' J.lrimini; ttl that spi:ed. 

These are the same guidelines we established in early January, and they still apply. 

Let me k.llow If you need further assistance. 

:i~ 
Industrial Sales Re~•"·" . . 

Argo International Coiporation 

CC: Fronk Scvcdra Argo, Intematiunal Credit 
CC: John Zgela, Gonnan Rupp 
CC: Sam Sadd, Parsons Eng. 
CC: Ed Kecourck, Parsons Eng. 

CDF000858 
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PAGE 02 

Argo Industrial Division of Argo International Corporation 

9001 Dutton Drive, P.O. Box 407 
Twinsburg. Ohio 44087-0407 

TELEPHONE: (216) 425-3121 
FAX: (216) 425-4612 

Canton Drop Forge 
4575 Southway S. W. 
Canton, Ohio 44 706 

Attention: Keith Houseknecht 

Reference: Gonnan Rupp Self Priming Pllillp 

The following steps are recommended for your Oorman Rupp Self-Primine Pump. 
To insure priming in under 5 minutes, at a prime lift of 16 feet: 

St,:i, I .Valve on suction line needR to h~ TP-mnvl\<l nntl n hlnnldn2 flnner iMtnll<'.rl 
This valve had allowed a vacuum leak, which was causing the pump. to slow 
prime. 

Step 2. A bypll.Ss line of small dianleter 11eeru to I,,, inslalle<l lo allvw air lu bt: rde11sed 
between pump case and discharge checkvalve. The Installation and Maintenance 
manual spells this out in the installation section.· 

Step 3. A £trainer needs to be installed 011 ~uclion line lo insure that pun1p suction will not 
be blocked by floating debris in the pond. 

Step 4. Float switch needs to be installed and tethered to assure pump will not run dry or 
cause a vortex. 

CDF000859 
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CANTON DROP FORGE 

PLEASE DELIVER 
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FIRM: 

CITY: 

TELECOPIER COVER SHEET 
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FAX: 

CANTON DROP FORGE 
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DATE: ,,:f' /,;?.sz1:& 
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POSSIBLE. 

TELEPHONE: (330) 477-4511, EXT. 
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PARSONS ENGINEERING SCIENCE, INC. 
A UNIT OF PARSONS INFRASTRUCTURE & TECHNOLOGY GROUP INC 

19101 Villaview Road, Suite 301 • Cleveland, Ohio 44119 • (216) 486-9005 • Fax (216) 486-6119 
PARESCL/398Dee/F.JK8-4 

Mr. Keith Houseknecht 
CANTON DROP FORGE, INC. 
4575 Southway Street, SW 
Canton, Ohio 44706 

4 March 1998 
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Reference: Lagoon No. 1 Reconstruction Project; Outstanding Pump Installation 
Items and Other Project Activities 

Dear Keith: 

In accordance with our recent discussions regarding the completion of outstanding issues 
concerning the Lagoon No. 1 Reconstruction Project, especially pertaining to the identified 
pump installation items, and two other activities not related to the Lagoon No. I project, Parsons 
Engineering Science, Inc. (Parsons ES) submits the following information for your review and 
approval. 

Lagoon No. 1 Reconstruction Project 

As we have discussed, I have revised and attached a listing of pump installation items, 
which has been modified from that originally forwarded to you on 18 February 1998 by facsimile. 
In particular, this revised listing reflects your instructions to delete the proposed item for 
upgrading the pump motor (from 5 to 7.5 HP) and associated engineering and construction 
observation activities. Please refer to Parsons ES' facsimile dated 8 August 1997, which 
provides a description of the original scope of the pump installation. The remaining engineering 
and construction observation costs pertain to the incremental activities included in Schedules B 
and C; although there is no or little incremental costs being charged to Canton Drop Forge, Inc. 
(CDF) for many of the items listed in Schedules B and C, there are ( or have been) additional 
engineering and/ or construction management expenses incurred by Parsons ES to secure the 
completion of these items. 

As we have discussed several times previously (including during project inception last 
Summer), CDF (on Parsons ES' suggestion) has contracted for our services on an engineering 
and construction observation, not tum-key project management, basis. The implications of this 
difference are evident in both the scope of services for which we have been contracted ( and, 
hence, should be held accountable) and our price. As indicated both initially and in our most 
recent discussion, if this project had been contracted on a turn-key basis, we would have 
provided overall project management, general contracting (i.e., all materials, equipment and 
services would have been subcontracted through Parsons ES) and full-time construction 
management services. Obviously, the costs for these additional services, as predicted last 
Summer, would have been substantially (at least $25,000 for general contracting and 
construction management alone) higher. 

If the proposed arrangement, as presented in the attachment, is acceptable to CDF, 
supplemental purchase orders should be issued to Beaver Excavating Company (Beaver) for 
$1,143 (for Item Nos. 9, 13 and 14 of the accompanying table) and to Parsons ES for $2,048 
(for Item Nos. 12, 16 and 17) to address the outstanding pump installation items. Parsons ES 
and Beaver have agreed to absorb the remaining costs (from Schedule A and Item No. 8 of 
Schedule B totaling $2,947) to address the other pump items listed. 

l!!i""\ 
~PARSONS 

CDF000861 



PARSONS ENGINEERING SCIENCE, INC, 

Mr. Keith Houseknecht 
CANTON DROP FORGE, INC. 
4 March 1998 
Page 2- Dee/EJK8-4 

Proposed ODOT Sewer Installation Project 

As requested by CDF, Parsons ES prepared for and participated in two meetings at 
Canton Drop Forge's offices to discuss the pending Ohio Department of Transportation (ODOT) 
sewer project. Additionally, Parsons ES visited the Stark County Recorder's offices to obtain 
official copies of the deeds and easements for the parcel which would be impacted by the 
proposed ODOT project. CDF has been given copies of these documents. The costs for these 
incremental services totals $766, including labor and ODCs (mileage, Recorder copies, etc.). 

Due Diligence for CDF Re-Organization 

As requested by CDF, Parsons ES has participated in four telephone conversations with 
Mr. Houseknecht and Ms. Amy Wachs to provide due diligence information to the financiers 
funding the then-proposed re-structuring ofCDF. The effort has required 4.5 hours oflabor plus 
ODCs (including telephone and facsimile charges), totaling $544. 

In summary, to finalize the pump installation items identified in the attachment as well as 
the other two service activities performed for CDF, we request that you authorize the following 
additional funding: 

Lagoon No. 1 Pump 
ODOT Sewer 
CDF Re-Organization 

Beaver 
$1,143 

- 0 -
- 0 -

$1,143 

Parsons ES 
$2,048 
$ 766 
$ 544 
$3,358 

Your prompt consideration of these items will be appreciated. As always, Parsons ES 
looks forward to continuing to provide environmental services to Canton Drop Forge. If you 
have any questions regarding this transmittal, please contact Ed Karkalik at (216) 486-9005. 

Very truly yours, 

PARSONS ENGINEERING SCIENCE, INC. 

WHRIEJK/dee 
cc: CMB (File 731397.03000) 

PARESCL/398Dee/EJK8-4 
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PARSONS ENGINEERING SCIENCE, INC. 

SCOPE OF ACTIVITIES 
CANTON DROP FORGE, INC. 

LAGOON NO. 1 RECONSTRUCTION PROJECT 
PUMP INSTALLATION ITEMS 

Following is a listing of items identified as remaining to complete the pump installation for the 
Lagoon No. 1 reconstruction project at Canton Drop Forge, Inc. These items are divided into 
categories, depending on the contractual obligations in place at the time of pump system start-up: 

Item/Description Action Required Cost Estimate 

SCHEDULE A: Under contract, but not completed 

1. Replace concentric with eccentric Remove off-spec reducer reducer on 
pump suction and replace with proper piece 

2. Realign bypass valve on suction line Unbolt, re-position valve 
3. Realign horizontal suction line section Cut pipe and pipe support, weld 

in new section at slope, as indicated 
4. Install 1/2" discharge bleed line Run line along suction line to a point 

about 10 ft down; tie into area drain 
5. Complete engineering for existing As required 

scope items 
6. Replace/repair broken thermostat As required 

housing on motor 
7. Paint exposed sections of piping As required, per spec 

SCHEDULE B: Approved by CDF, but not priced or included in contract 

8. Install float switch 

9. Install suction nozzle and screen 

10. Re-install heat trace on valve bodies 

11. Install insulation on valve bodies 
12. Complete construction observation 

on existing scope items 
13. Install blind flange in suction bypass 

valve line 
14. Install bypass valves 

Drive angle iron into pond near end 
of suction line and attach float switch 
Install 90 ° bend at end of suction with 
by 2-1/2" screen attached 
After checking on revised operation, 
heat trace not required; remove 
temporary trace 
Insulation not required 
As required; scope of services and 
budget had expired 
When repositioning valve, install blind 
flange/pancake in line to prevent leaks 
Completed; see item #2 above 

SCHEDULE C: Proposed to/by CDF, but not approved or under contract 

15. Remove flapper valve from pump 
16. Complete engineering for new items 
17. Complete construction observation 

for new items 

Procedure to be obtained from G/R 
As required 
As required 

N/C 
C/0 

= no change in scope or no cost increase for the change. 

• 
= change order from original scope, issued and approved 8/22/97. 
= costs for this item split 50/50 by Beaver and Parsons ES . 

PARESCL/398Dee/EJK8-4 

$81 
$322 

$644* 

$100 
NIC 

N/C 

N/C 

N/C 

$108 

$0 
$0 

$1,419 

$27 
$1,008 

$0 
$341 
$288 

CDF000863 



PARSONS ENGINEERING SCIENCE, INC, 

PUMP .INSTALLATION ITEMS 

Breakdown by Responsibility (Proposed) 

Item/Description Action By: Cost Paid By: 

SCHEDULE A: Under contract, but not completed 

1. Eccentric reducer on pump suction Beaver Beaver 
2. Bypass valve on suction line Beaver Parsons 
3. Horizontal suction line Beaver Beaver/Parsons 
4. Discharge bleed line Parsons Parsons 
5. Engineering for existing scope items Parsons Parsons 
6. Thermostat housing repair Beaver Beaver 
7. Painting Beaver Beaver 

SCHEDULE B: Approved by CDF, but not priced or included in contract 

8. Float switch Beaver CDF (C/O) 
9. Suction nozzle/screen Beaver CDF (C/O) 
10. Heat trace Deleted Deleted 
11. Insulation Deleted Deleted 
12. Construction observation/existing scope Parsons CDF (C/O) 
13. Blind flange in suction bypass Beaver CDF (C/O) 
14. Pump bypass valves ( completed) Beaver CDF (C/O) 

SCHEDULE C: Proposed to/by CDF, but not approved or under contract 

15. Flapper valve removal 
16. Engineering for new items 
17. Construction observation/new items 

Beaver 
Parsons 
Parsons 

= no change in scope or no cost increase for the change. 

CDF (C/O) 
CDF (C/O) 
CDF (C/O) 

N/C 
C/0 
* 

= change order from original scope, issued and approved 8/22/97. 
= costs for this item split 50/50 by Beaver and Parsons ES. 

PARESCL/398Dee/EJK8•4 

Cost Est.: 

$81 
$322 
$644* 
$100 
N/C 
N/C 
N/C 

N/C 
$108 
$0 
$0 
$1,419 
$27 
$1,008 

$0 
$341 
$288 

CDF000864 



attachment < tether length) in the 
su11p tank deter• ines botlt the. tm and 
off points and the opeYating Yange 
between the•• Anchor the c:ol'd to a 
pipe or s~tpport in the sttmp, or the 
pump or housing (see Figure 1). Hote 
the following, 

a. The longer the dista11ce between 
the float switch and the ci;,rd 
anchor point, the wider the 
operating range bel;weeu the on 
and off points (see Table 1). 

b. The float 
to Yise 
bing the 

'< tank, and 
~- any pipes '-' 
J-.', 

l..1... J.0 
3 (0. 3) 

,.,_1 

switch 
and fall 
sides of 

without 
or othel' 

~ 2.5 
~ (.,7£,) 

-- ---1--+-

l) 

m10st be able 
without YUb­

tl 1P sump or 
catthing on 

e•J\1.ipment. 

2 2.0 
:;: (0.~£,) 

."' >•i• 1 :\ 

il' 1. 5 
0 (.4£,) 
III 
\· 
c..! 1. 
>_ ..-o'. 
)( .- '-;-_ 
0 . k" 

. ,. 

The efoctric powl!Y ; used,. to ''l"'Yat" 
the.· cpufup.,is higl, i,1mnugh tn caus,, 
injur·y or· 'di?ath.- UiScurntec t ;111jf lock 
out the puwer be fore t)akill\l co1111erc-· 
tions. 

3. Re fer to tl,e ,-•~n11tro·1 · ;hm: data 
,;t,eet and make the required ,elect­
rical connei;tiuns. Whe11 I.lie nuat. 
SJ,:,!itch is usetl for delo'JatPl·ing, use 
unly the black and whi l.1• lemls; 
cut o H the red lead ;111,1 insulate 
the c11t end with electri, ,11 C.JIP.. 
Wl,l!n th!! float s1'i tch ir. used lot 
filling, t,se only. the ••l,ite and 
red lead"; cut off, the h 1.;ick !Pall 
and insulal:f; tl,e cut 1·11<.1 with 
electrical tape. 

4. Re h~r tu ti,,~ Jtufflfl upe1 ;:1 lion illHI 
maint1:?11a:rice ma11ual and b_n II on the 
power. · Check the level cunhul 
system for 1noper· ope-,a\;11111.Adjusl; 
the 11usitio11 and li?ngl.l, uf the 
float swi tel, curd if ne• f!SSary to 
obtain the rl'1p.d n:?d . 4.'I! and off 
levels • 

-~-----·-· . -' CAIi IION ! 

°' oL 0.. . : : 
a. (.15) 

<( .,.;, 

Ill] 11 thh:t, switch is used to .·/ontrul a 
· . -~MJ1~'.',P_Ul'IIJ1_,-, __ adjust l!1 11 float 

,· -·~ keep tti"e li11uid 1,•vet~.,1,,,v., 
.... top ·of .the motgx if possil"e. This 

{prevents the pump fro!fl ovedmal:ing. JI,., 
f""-··1,}Jsubmen;ible 111otor· sl,uuld not ,,., requir;­

,. .. ~_ 1 .·ted to sta1 t more lha.n b time<-, l't~Y lau,iu .. 
U,2) Repeated star ts will l.,IUS!! u;,. n,utw l;n 

APPROXIMATE FREE CORD LENGlll JH FT. (I,) 

Table 1. Operating H,rn!I" versus 
Tether Lengl;I, 

2. Wrap one of two tm ns of tl,e 
curd around the pipe "!lld lash it 

· with cord, water·pro() r tape, ur 
or plastic wire ties. l•u not lash 

. the cord with wire ui olher con­
ductive • aterial which could c;ut 
through the insulation. 

overheat. 
REPAIR 
The construction of ti,., fl""'' s11itr:h 
ma.keg it 1·e-sj.J1,ta11 t to seWilY'" wa·ter, 
greases, oi r,- yasul ine, ·-clnd 11u1s t 'acids 
and alkalies.No maintenance i" r·equi, ed 
e,:cept to remove co11gealecl !1rease nr 
debris which may cling tu q,., float 
switch and preve11t proper u,,,.r.ation. If 
the float switch is damagen ,,.,. defec­
tive· in a1,y way,. replar:e the ••Hitch ;::rnd 
cord as a unit. 
SPECIFICA'fIUHS: 

'SWUCH:SINGLE r-m.E JllJUl:lLI' 11mow : 
20AMPS I\T 2::iOVAL: MAX. - 'i7VAC MHI. 

OPERATING TEMP: 140 F (£,OC) ti,,,. 
SWITCH flUUSING: Al:lS 
CORD: Hl£,/3 FLEXIBLE, OIL RESISTANT 
SJOW-A JACKET 

WIRING INFOllMATIO!l: 
FLOAT DOWN POSITlUN: 

WHITE-COMMON 
-··- · - BLACK-HUllMALLV CLU5ED (PUMr' UUWIH 
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GORMAN R U P P PC275Rl 

Sales/Mfg Nos.: COOB023 PARTS LIST 

BASIC PUMP T3A60-B-Model 
Options 
Serial/# 

BTH,VBT, .000-V W I P S E F 
001139171N 

Ref. No Part Number 

BM 
B 

B 

B 

94G 
13AS 
K 

K 

K 

p 

p 

88 

90 

88 

BM 

T3A60-B 
T3A6 • -B~ 

Al014 15991 
BM#04-03 17000 
B0805-l/2 15991 
B1007 15991 
B1009 15991 

c1010 15991 
D06 15991 
GR-03 
J06 15991 
JOB 15991 
JlO 15991 
OM-01927-03 
P04 15079 

Pl6 10009 
SM-00593 
S1748 
10701 15040 
11405B 10010 
11405B 10010# 
11407A 15990 
11412 10010 
11412 10010# 
11412G 19370 
11421 
11557A 17010 
13130 17000 (P) 
13130-1 17000 
13130-2 17000 
13130-3 17000 
13130-4 17000 

14759H 
1674GC 19370 
1753A 10010 
18642-003 
2577CR 
2613DK 
2613M 

31912-009 15000 
31341-012 15000 
38111-004 11010 
38111-004 11010# 
38816-096 
38817-011 
38817-023 
38818-040 13990 
42111-344 (P) 
BM#04-03 17000 
38241-005 10010 

Description 

BASIC PUMP 
BASIC PUMP 
MACH BOLT STL 
DRIVE SCREW SST 
HEX HD CAPSCR STL 
HEX HD CAPSCR STL 
HEX HD CAPSCR STL 
STUD STL 
HEX NUT STL 
G-R DECAL 3 IN 
LOCK WASHER STL 
LOCK WASHER STL 
LOCK WASHER STL 
IOM MANUAL 
PIPE PLUG STL 
PIPE PLUG CI 
P SAFETY HANDBOOK 
0-RING TEFLON CTD 
HAND NUT CS 
VOLUTE CASING CI 
VOLUTE CASING CI 
WEAR PLATE ASSY 
SUCT FLANGE CI 
SUCT FLANGE CI 
GASKET NON-ASB 
LUBE DECAL 
CV PIN SST 

ADJ SHIM SET SST 
5DJ SHIM SST 
ADJ SHIM SST 
ADJ SHIM SST 
ADJ SHIM SST 
CARTON LINER 
FLG GASKET NON-ASB 
FLANGE CI 
G-R BLUE WATER 5GL 
CARTON 
INSTR I.ABEL 
ROTATION DECAL 

SCREW-CLAMP BAR MF 
THREADED ROD STL 
CLAMP BAR DI 

CLAMP BAR DI 
WARNING DECAL 
INSTR TAG PAPER 
INSTR TAG PAPER 
NAME PLATE AL 
COVER PLT ASSY CI 
DRIVE SCREW SST 
COVER PLATE CI 

C O M P A N Y 

• 

' CO/PLT GRC MAN ... Page: ]. 

Assy Dwg: D46126665 REV A 
Rev No 

Quantity 

1. 000 
1. 000 
2.000 
4.000 
4.000 
4.000 

4.000 
2.000 
2.000 
1.000 
2.000 
4.000 

8.000 

1. 000 
3.000 

1.000 

1. 000 
2.000 
2.000 
1. 000 
1. 000 
1. 000 
1. 000 

1. 000 
1. 000 
1.000 
1.000 
4.000 
8.000 
8.000 
4.000 
4.000 

1. 000 
1. 000 
1. 000 

.025 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 
2.000 
1. 000 

:• 003 
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PC275Rl 
Sales/Mfg Nos.: 

·GORMAN 
C008023 

R U P P 
PARTS LIST 

Model 
Options 

Serial/# 

T3A60-B­

BTH,VBT, 
001136171N 

Ref. No Part Number 

BM 

B 

B 

K 

K 

N 

p 

38241-005 10010# 
38816-097 13990 
50G 19210 

42111-901 (P) 
BM#04-03 17000 
11397A 10010 
11397A 10010# 
2613EV 13990 
26662-005 
38816-302 

44163-214 
AP0802 15079 
B0605 15991 
B0805 15991 
DM1004S 15991 
J06 15991 
JOB 15991 
N0608 15990 
POB 15079 
Pl2 15079 
Sl352 
S1471 
Sl530 
Sl749 
S244 
10278 15030 

10959G 20000 
113 98 16040 
13323-034 
11399A 10010 
11399A 10010# 
11406 11010 
11406 11010# 
11837D 10010 
11837D 10010# 
23252-013 

38322-219 10010 
38322-219 10010# 
38683-268 18000 
46513-151 
GL-03377-01 
25140-110 
25140-111 
25154-022 
25154-132 
25154-227 
25271-211 

31185-015 17000 

31186-115 23030 
31441-015 16000 

-~•-=-,._--•.T• --,-- -,.--- - - --T-•, -- ••- --••••---

BASIC PUMP 
.000-V W I P S E F 

Description 

COVER PLATE CI 
WARNING PLATE AL 
COVER GASKET TEF 
11397A COV PLT CI 
DRIVE SCREW SST 
COVER PLATE CI 
COVER PLATE CI 
WARNING PLATE AL 
PRESS RELIEF VALVE 
WARNING DECAL 
ROT ASSY T3A60 
RED PIPE BUSH STL 
HEX HD CAPSCR STL 
HEX HD CAPSCR STL 
SOC HD CAPSCR STL 
LOCK WASHER STL 
LOCK WASHER STL 
KEY STL 
PIPE PLUG STL 
PIPE PLUG STL 
OIL SEAL 
SIGHT GAUGE 
AIR VENT 

BALL BEARING 
SNAP RING 
IMP WASHER CRS 
GASKET CK 
IMP SHAFT ASTL 
ROD RD 2 A STL 
BEARING HOUSING CI 
BEARING HOUSING CI 
IMPELLER DI 
IMPELLER DI 
SEAL PLATE CI 
SEAL PLATE CI 
BALL BEARING 
BEARING CAP CI 
BEARING CAP CI 
BRG GSKT VEG FI 
1 1/2 CTG SEAL ASY 
INST SHEET 
PAPER TUBE W/CAP 
SEAL CONTAINER CAP 
0 RING FLUOROCBN 
0 RING FLUOROCBN 
0 RING FLUOROCBN 
MECH SEAL 1-1/2 
SPR CTR WASH MF 
SHEAR RING NYL 
SEAL SLV A STL 

C O M P A N Y 

* 

CO/PLT GRC MAN Page: 2 
Assy Dwg D46126665 REV A 
Rev No 

Quantity 

1. ODO 
1. 000 
1. DOD 
1. 000 
4.000 
1. 000 
1.000 
1. 000 
1. 000 

1. DOD 
1. 000 
1. 000 

4.000 
4.000 
1. 000 
4.000 
4.000 
1.000 
2.000 
1. 000 
2.000 
1.000 
1. DOD 
1.000 
1.000 
1. ODO 
1.000 
1. 000 
1,328 

1. 000 

1. 000 
1. ODO 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 
1. 000 

1. 000 
1.000 

1. ODO 
1. 000 
1. ODO 
1.000 
1.000 
1. DOD 
1. 000 
1. 000 

1. 000 
1. 000 

003 
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PC275Rl 

Sales/Mfg Nos., 
Model 

Options 
Serial/# 

GORMAN R U P P 
C008023 

T3A60-B-

BTH,VBT, .000-V 
001136171N 

PARTS LIST 

BASIC PUMP 
W I P S E 

Ref. No Part Number Description 

88 

88 

B 

K 

K 

08P 

33433-024 19460 
37J 17090 (P) 
37J-l 17090 

37J-2 17090 
37J-3 17090 
38328-115 17040 

38329-057 12040 
4823A 15079 
46411-060 
BT0405 15991 
31411-088 15990 
33291-006 11060 
33291-006 11060# 
33461-004 15020 
46411-059 24010 
6588AG 
6588AH 
6588BJ 
11539 24000 
11536A 24150 
12216-068 
12651-005 
34221-016 15020 
12651-005 
34221-017 15020 
12651-005 
11536B 15080 
12651-005 
12651-005 

42352-546 24150 
B0403 15991 
J04 15991 
K04 15991 
21768-671 

33641-011 15080 
12618-085 
33713-005 15990 
12617-179 

34116-003 15020 
12618-085 
34335-018 15080 
12511-120 
34628-007 15020 
12617-115 

34715- 082 15120 
12618-085 

34715-083 15120 
12618-085 
38816-062 

28257-440 

SEPARATOR TAB PLS 
ADJ SHIM SET 
ADJ SHIM SST 
ADJ SHIM SST 
ADJ SHIM $ST 
STA SL SEAT SST 
SEAL RING SC 
VENTED PLUG STL 
3IN FV ASSY BC NEO 
NYLOCK CAPSCR STL 
SPACER SLEEVE STL 
FV ADAPTOR DI 
FV ADAPTOR DI 
BACK UP PLATE STL 
3IN MLD FV BC NEO 
SUCTION STICKER 
FL HERE TO PRM STK 
DISCHARGE STICKER 
V BASE WSTL 
MOTOR RAIL ASSY 
BARF .25Xl.25 STL 
PLT .25X48Xl20 STL 
CLIP STL 

PLT .25X48Xl20 STL 
CLIP STL 
PLT .25X48Xl20 STL 
MOTOR RAIL STL 
PLT .25X48Xl20 STL 
PLT .25X48Xl20 STL 
BELT GUARD R H 
HEX HD CAPSCR STL 
LOCK WASHER STL 
FLAT WASHER STL 
SPEED NUT STL 
BACKPLATE STL 
SH 16GAX48Xl20 STL 
GUSSET STL 
SH 11GAX48Xl20 STL 
CLIP STL 
SH 16GAX48Xl20 STL 
BRACE STL 
STRIP .18Xl.5 STL 
GUARD BODY STL 
SH 14GAX48Xl20 STL 
END PANEL LH STL 
SH 16GAX48Xl20 STL 
END PANEL RH STL 
SH 16GAX48Xl20 STL 
GUARD WARNING STK 
MOT 5 HP 3P TEFC 

C O M P A N Y 

F • 

CO/PLT GRC MAN Page: 3 
Assy Dwg D46126665 REV A 
Rev No 003 

Quantity 

2.000 
1.000 
2.000 
2.000 
1. ODO 

1.000 

2.000 
1.000 

1.000 
2.000 
2.000 
1. ODO 

1.000 
1.000 
1.000 

1.000 
1. ODO 

1.000 
1.000 
2.000 
3.406 

. 832 
2.000 

.136 
2.000 

.136 

2.000 
1.178 
4.758 
1.000 

11. ODO 

11. 000 
11. ODO 

11.000 

1. ODO 

3.344 
3.000 

.108 
2.000 

.118 
1. ODO 

1.219 
1. ODO 

7 .246 
1.000 

.552 
1.000 

.552 
1. 000 
1. 000 
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PC275R1 

Sales/Mfg Nos.: 
GORMAN R U P P 

C008023 PARTS LIST 

Model 
Options 
Serial/# 

T3A6o-B~ BASIC PUMP 
BTH,VBT, .000-V W I P S E 

001136171N 

Ref. No Part Number Description 

p 

3V03650D2GR 
3V04750D2GR 
3VX0530 
47811-007 
AP1208 15079 
AP1608 11999 
AP2016 11999 
BM#04-04 17000 
CF#08-01 15991 
GL-01946 
J#08 15991 
P16 10009 
US16 11999 
27144-011 
27151-102 
27184-502 
27284-003 
27891-114 
31412-031 15130 
18183-023 
47811-201 

27471-180 

SHEAVE 
SHEAVE 
BELT 
CSG HTR ASSY 240V 
RED PIPE BUSH STL 
BUSH 1 X 1/2 
BUSH 1 1/4 X 1 
DRIVE SCREW SST 
RD PHLH MS STL 
INST SHEET 
LOCK WASHER STL 
PIPE PLUG CI 
SERVICE TEE DI 
JUNCTION BOX 
CONNECTOR 
BUSH STL 3/4 X 1/2 
CONNECTOR 
HEATER PROBE 
CONDUIT STL 
FT CND 1/2 UL STL 
THERMOSTAT 
FLOAT SWITCH 50' 

COMPANY 

F • 

CO/PLT GRC MAN Page: 4 
Assy Dwg D46126665 REV A 
Rev No 003 

Quantity 

1.000 
1. 000 
2.000 
1. 000 
1. 000 
1.000 

1. 000 
2.000 
2.000 
1. 000 
2.000 
1. 000 
1. 000 
1.000 
1. 000 
2.000 
1. 000 
1.000 

1.000 
1.500 
1.000 

1. 000 
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I 2 I 3 I 4 

cl 47B11-006 SHtET 
IMI 

I 
Sfl,lj BAlE 

5 

REVISi. 
nECu,,., DR.I Cl. 

D-•HBll-006 

REF, 
NO. 

PART NO, DESCRIPTION 'TOT 
RED 1 ASSEMBL y 1 2 3 ~ 5,6,7,15 R I 1-1s-,• REVISED &. REDRAWN 10 CAD ELHIRlB 

l 27184-502 
2 27184-502 
J 27151-102 
4 31412-031 

A f 5 47811-201 
6 cF•oa-01 
7 J"08 
a AP2016 
9 US16 

10 PIG 
ll AP1608 
12 AP1208 
13 27144-011 

INOT SHOWN 272B4-003 
NOT SHOWN GL-01946 

' 14 27891-113 

I 14> 2789Hl-"I 
-'-- 5 BM•D4-04 

B I 

RED PIPE BUSHING 
RED PIPE BUSHING 
CONNECTOR 

1513DICO~DUIT 
THERMOSTAT 

l59~1_1RD PHLD _J,1~ 
1599IILO~K WASHER 
11999IBUSHING 
11999ISERVIC~- TEE 

!_00D9IPIPE PLUG 
1l999jBUSHING 
15079IBUSHING 

JUN!=_TION BOX 
CONNECTOR 
INSTALL_A_TION DWG. 

STLI l 

STLL ~ 
STLI 2 

DI 
DI 
Cl 
01 

Bbl.! 
I 

ALTER~ATE COMPONE~l~ 
IHTR PROBE. SDDW/120V_ ) I 
IHTR PROBE 500W/240V I l 

170D0I0RIVE SCREW SSTI l 

ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 

·ALL 
" 

47811-006 
47811-007 

ALL 

,500-]4 STRAIGHT PIPE THREAD OUTLET 
FOR CUSTOMERS POWER SOURCE. 

-.,-

[

2.25 APPROX 
HA 
2.62 APPROX 
BA 

., 

~, 
- ~ v 

I 
I 12.50 APPROX HA 

!JU.OD APPROX TJA 

._3,75 T4A 

3.69 T3A 
--

B/MI 

D-1 

B·I 

96·0S4 fORl,lAT1REF NO 1-4 PIN 
21491-lll IIIAS 21891-DOI AND 
2S011, 27891-11'1 IIAS 
21891-002 AND 250111 NOTE 
•S LOCTllE PST •561 WAS 
;1/H/lEFLONt 'USE LOCTnE 
192'12-'NOTE WAS 'USE 
;LOCTITE PIPE SHUNT "tlVV'. 

r, © I=== ••• 
I= ,~ 

--------
II 

_., I ~0"' _J ~II\-- -------- ===8• .251 ~ 
!--USE LOCTITE •242 G-R PIN 

IB771-0-44 

\L 

u-----p 
C I 

13 
\ 

12 

I 

\ 

1 L] 11 10 9 

----, 

D 

ASSEMBLY INSTRIICTIDNS 

I. REMOVE BACK COVER AND 1.00 ORA.IN PLUG. 

2. LOCATE AND DRILL THERMOSTAT MOUNTING HOLES. 

3. MOUNT THERMOSTAT CP/N 47611-2011 JN POSITION WITH MACHINE SCREWS 
!PIN CF•oe-011 AND LOCK WASHERS {P/N J•QB). FOR SST_ VOLUTES, 
USE 121 BM•04-04 DRIVE SCREWS IN LIEU OF MACHINE SCREWS. 

4. APPLY LOCTITE PST "567 G-R PIN lB711-082 TO -THE THREADS OF PIPE BUSHINGS 
IP/N AP1208 &. 27184-502) AND INSTALL IN JUNCTION BOX !PIN 27144-0111 OUTLETS. 

5. INSTALL BUSHING [PIN API608), HEATER PROBE rREF. NO. 141 AND JUNCTION BOX 
!PIN 27144-01]) IN SEQUENCE WJTH JUNCTION BOX CAP IN DOWN POSITION, HEATER 
PROBE LEADS ARE TO BE THREADED INTO JUNCTION BOX, 

6. ATTACH LIOUATITE CONNECTOR (PIN 2715H02) TO LEFT OUTLET OF JUNCTION BOX, 

7. THREAD THERMOSTAT LEADS INTO CONDUIT (PIN 31412-03ll ANO SECURE CONDUIT 
WITH CONNECTORS ON THERMOSTAT AND JUNCTION BO)(. 

8. ATTACH Ill THERMOSTAT LEAD AND ONE 11) HEATER PROBE LEAD TOGETHER 
USING SOLDERLESS CONNECTOR fPIN 27284-0031, 

I 2 I 

T7 
~ 

STEEL; 
•29 1.136 DIA) DRILL X ,38 DEEP 
TAP "8-32 UNC-2B X ,25 DEEP 

8.75 
T4A 

·"jtff-------_ 
. k+---1.62 ---- H 2 PLACES 

8 

1.50 
TJA 

l 
9. INSTALL JUNCTION BOX CAP. 

~][ I 

10. INSTALL I.OD DRAIN PLUG IN BOTTOM OUTLET OF SERVICE TEE. 

11. REPLACE BACK COVER. 

12, REMAINING· JUNCTION BOX OUTLET TO BE USED BY CUSTOMER TO WIRE IN 
APPROPRIATE POWER SOURCE. 

NOTES: 

I. THE THERMOSTAT MAY BE INSTALLED ON THE OPPOSITE SIDE 
OF THE CASING BY USING THESE INSTRUCTIONS. 

2, CHECK THERMOSTAT WIRES WITH A CONTINUITY LIGHT BEFORE CONNECTING' 
TO HEATER PROBE AT ASSEMBLY, {SWITCH SHOULD BE OPEN> 

3, KITS TO BE SHIPPED SHOULD BE INSPECTED BY SAME
1 

METHOD BEFORE 
GOING TO CUSTOMER, 

4. REF NOB PIN AP2016 10 BE USED ON T4A SERIES ONLY, 

ADVERTISING FORM NO.: [ GL-01946 

3,f- l 4 I 

SST: 
•39 1.099 DIAi DRILL 

i_: HOLES 
X .38 DEEP 

lpu· --, •.•. r HJIIBER 
NOTED 

IW.TERW. aJD£ 

ICADICNI FL[ M.1&11 '1_18Jl006.SOI 

slliiBl1 /[jU[R[IC£1 liilli1~1;~~~~Al-B 

• J!;!~.J?JMA~-~S.£; 
F.S.C.M. NO. 2S567 .E,~C,M.I __ _ 

""""' tll> W.111,t; lt.lllllG Iii. lfllRIIAllON CG~IMII llOrOII, 
JS MT OF II£ Plml(Tllfr IICSllN DIIED B1 

THC CORMNM!UPP COW'Nl'f. 
IT 5 fLfllElfll TO l'W fOi aH'DOOW.. PUIP(l5[S OilY Nil 
5 NDT TO IIC OOCI.DSED ID OllfllS 1111 IIO'IUIW:to II IIDL 

(t II PHH llllllllf 11£ tll'RESS IJIITJDl lfRIIUl:IN Cf 
THE GD!!UNl•RIJl'P tD1r1PN«. 

IM.[SS SPEC!flED, 00 NOT StN.E DRAWWG 
M...cHIMNll 101.EfUNC[ APPROVAL DATE 

,1 ., • .015 IMltL ELH 1·15'-96 
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.vo.n •I• 112• H'PR. RLB B-22·9& 

I
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i SEE B/11 
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TSERIES OM-01927 

INTRODUCTION 

This Installation, Operation, and Maintenance 
manual is designed to help you achieve the best 
performance and longest life from your Gorman­
Rupp pump. 

This pump is a T Series, semi-open impeller, sell-

priming centrifugal model with a suction check 
valve. The pump is designed for handling mild in­
dustrial corrosives, residues, and slurries contain­
ing large entrained solids. The basic material of 
construction is gray iron, with ductile iron impeller 
and steel wearing parts. 

If there are any questions regarding the pump or its application which are not covered in this manual or in 
other literature accompanying this unit, please contact your Gorman-Rupp distributor, or write: 

The Gorman-Rupp Company or Gorman-Rupp of Canada Limited 
P.O. Box 1217 70 Burwell Road 
Mansfield, Ohio 44901-1217 St. Thomas, Ontario N5P 3R7 

For information or technical assistance on the powersource, contact the power source manufacturer's local 
dealer or representative. 

The following are used to alert maintenance personnel to procedures which require special attention, to 
those which could damage equipment, and to those which could be dangerous to personnel: 

A DANGER! 
Immediate hazards which WILL result in 
severe personal injury or death. These 
instructions describe the procedure re­
quired and the injury which Will result 
from failure to follow the procedure. 

Hazards or unsafe practices which 
COULD result in severe personal injury 
or death. These instructions describe 
the procedure required and the injury 
which could result from failure to follow 
the procedure. 

INTRODUCTION 

Hazards or unsafe practices which Cb OLD 
result in minor personal injury or product 
or property damage. These instructions 
describe the requirements and the possi­
ble damage which could result from failure 
to follow the procedure. 

NOTE 
Instructions to aid in installation, operation, and 
maintenance or which clarify a procedure. 

PAGE I - 1 
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TSERIES OM-0192.7 

SAFETY - SECTION A 

These warnings apply to T Series basic 
pumps. Gorman-Rupp has no control 
over or particular knowledge of the 
power source which will be used. Refer 
to the manual accompanying the power 
source before attempting to begin 
operation. 

Before attempting to open or service the 
pump: 

1. Familiarize yourself with this man­
ual. 

2. Disconnect or lock out the power 
source to ensure thatthe pump will 
remain inoperative. 

3. Allow the pump to completely cool 
if overheated. 

4. Check the temperature before 
opening any covers, plates, or 
plugs. 

5. Close the suction and discharge 
valves. 

6. Vent the pump slowly and cau­
tiously. 

7. Drain the pump. 

This pump is designed to handle mild 
industrial corrosives, residues, and 
slurries containing large entrained sol­
ids. Do not attempt to pump volatile, cor­
rosive, or flammable materials which 
may damage the pump or endanger per­
sonnel as a result of pump failure. 

After the pump has been positioned, 

SAFETY 

make certain that the pump and all pip­
ing connections are tight, properly sup­
ported and secure before operation. 

Do not operate the pump without the 
guards in place over the rotating parts. 
Exposed rotating parts can catch cloth­
ing, fingers, or tools, causing severe in­
jury to personnel. 

Do not remove plates, covers, gauges, 
pipe plugs, or fittings from an over­
heated pump. Vapor pressure within the 
pump can cause parts being disen­
gaged to be ejected with great force. Al­
low the pump to cool before servicing. 

Do not operate the pump against a 
closed discharge valve for long periods 
of time. If operated against a closed dis­
charge valve, pump components will 
deteriorate, and the liquid could come 
to a boil, build pressure, and cause the 
pump casing to rupture or explode. 

Use lifting and moving equipment in 
good repair and with adequate capacity 
to prevent injuries to personnel or dam­
age to equipment. Suction and dis­
charge hoses and piping must be re­
moved from the pump before lifting. 

PAGEA-1 
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TSERIES OM-01927 

INSTALLATION - SECTION B 

Review all SAFETY information in Section A. 

Since pump installations are seldom identical, this 
section offers only general recommendations and 
practices required to inspect, position, and ar­
range the pump and piping. 

Most of the information pertains to a standard 
static 11ft application where the pump is posi­
tioned above the free level of liquid to be pumped. 

If installed in a flooded suction application where 
the liquid is supplied to the pump under pressure, 
some of the information such as mounting, line 
configuration, and priming must be tailored to the 

specific application. Since the pressure supplied 
to the pump is crttical to performance and safety, 
be sure to limit the incoming pressure to 50% of 
the maximum permissible operating pressure as 
shown on the pump performance curve. 

For further assistance, contact your Gorman-Rupp 
distributor or the Gorman-Rupp Company. 

Pump Dimensions 

See FigUre.1 for the approximate physical dimen­
sions of this pump. 

OUTLINE DRAWING 

3• N_P"'i, CXSCHAAGE 

:r t.lPT -
SCCOON 

~ 
~1.SJ 

~ 
[533,4] 

17.00 

~ [431,B] 
[SBS,2] 

DIMENSIONS: 
INCH!:S 

7.75 
[195.B] 

--"~
00= MA OR DIN 2576 - 7;31 

[76,2] 80 mm SUCTION & --11'""'8,:::.,7]_., 
DISCI-IAAGE SPOO +,-----'"""°---r RANGES 

2.75 

[09.8] 

7.75 

(19fl,8] 
15-50 

~ 
[BSS.8] 

11 

3,00 

!78.2) 
9.00 

:1f- 1 B.OO REQ"D. FOR REMOVAL 
[457,2] OF BACK COVER PLATE 

.38 .19 3.00 
x-x-LG. 

19.0] [4,8] 178,2] 
USABLE 'f<EfWAY 

4.00 

t1m.8] r 
,--.,_,."- 1.50 DIA. 

I [38,1] 

7.50 
[190,5) 

[228,6] 
17.00 26.31 

[264.2] 

[431,BJ i------...,;,20_.,.1ce,s __ _:_l888_;'31c.._ ___ _ 

[MILLJ!v1ETERS] 
[730,2] 

NOTE: OPTIONAL ASA OR DIN STANDARD SUCTION & DISCHARGE SPOOL FLANGES AVAILABLE 

Figure 1. Pump Model T3A60-B 
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TSERIES 

compatible with the liquid being pumped. If hose is 
used in suction lines, it must be the rigid-wall, rein­
forced type to prevent collapse under suction. Us­
ing piping couplings in suction lines is not recom­
mended. 

Line Configuration 

Keep suction and discharge lines as straight as 
possible to minimize friction losses. Make mini­
mum use of elbows and fittings, which substan­
tially increase friction loss. If elbows are necessary, 
use the long-radius type to minimize friction loss. 

Connections to Pump 

Before tightening a connecting flange, align it ex­

actly with the pump port. Never pull a pipe line into 
place by tightening the flange bolts and/or cou­
plings. 

Lines near the pump must be independently sup­
ported to avoid strain on the pump which could 
cause excessive vibration, decreased bearing life, 
and increased shaft and seal wear. If hose-type 
lines are used, they should have adequate support 
to secure them when filled with liquid and under 
pressure. 

Gauges 

Most pumps are drilled and tapped for installing 

discharge pressure and vacuum suction gauges. 

If these gauges are desired for pumps that are not 
tapped, drill and tap the suction and discharge 
lines not less than 18 inches (457,2 mm) from the 
suction and discharge ports and install the lines. 
Installation closer to the pump may result in erratic 
readings. 

SUCTION LINES 

To avoid air pockets which could affect pump prim­
ing, the suction line must be as short and direct as 
possible. When operation involves a suction lift, the 
line must always slope upward to the pump from 
the source of the liquid being pumped; if the line 
slopes down to the pump at any point along the 
suction run, air pockets will be created. 

INSTALLATION 

OM-01927 

Fittings 

Suction lines should be the same size as the pump 
inlet. If reducers are used in suction lines, they 
should be the eccentric type, and should be in­

stalled with the flat part of the reducers uppermost 
to avoid creating air pockets. Valves are not nor­
mally used in suction lines, but if a valve is used, 
install it with the stem horizontal to avoid air pock­
ets. 

Strainers 

If a strainer is furnished with the pump, be certain 
to use it; any spherical solids which pass through a 
strainer furnished with the pump will also pass 
through the pump itself. 

If a strainer is not furnished with the pump, but is 
installed by the pump user, make certain that the 
total area of the openings in the strainer is at least 
three or four times the cross section of the suction 
line, and that the openings will not permit passage 
of solids larger than the solids handling capability 
of the pump. 

This pump is designed to handle up to 2-1/2 inch 
(63,5 mm) diameter spherical solids. 

Sealing 

Since even a slight leak will affect priming, head, 
and capacity, especially when operating with a 

high suction lift, all connections in the suction line 
should be sealed with pipe dope to ensure an air­

tight seal. Follow the sealant manufacturer's rec­
ommendations when selecting and applying the 
pipe dope: The pipe dope should be compatible 
with the liquid being pumped. 

Suction Unes In Sumps 

If a single suction line is installed in a sump, it 
should be positioned away from the wall of the 
sump ata distance equal to 11/2 times the diame­
ter of the suction line. 

If there is a liquid flow from an open pipe into the 
sump, the flow should be kept away from the suc­
tion inlet because the inflow will carry air down into 
the sump, and air entering the suction line will re­
duce pump efficiency. 

CDF000876 
PAGEB- 3 



TSERIES 

from excessive shock pressure and reverse rota­
tion when it is stopped. 

If the application involves a high discharge 
head, gradually close the discharge 
throttling valve before stopping the pump. 

Bypass Unes 

Self-priming pumps are not air compressors. Dur­
ing the priming cycle, air from the suction line must 
be vented to atmosphere on the discharge side. If 
the discharge line is open, this air will be vented 
through the discharge. However, if a check valve 
has been installed in the discharge line, the dis­
charge side of the pump must be opened to atmos­
pheric pressure through a bypass line installed be­
tween the pump discharge and the check valve. A 
self-priming centrifugal pump will not prime if 
there is sufficient static liquid head to hold the dis­
charge check valve closed. 

NOTE 
The bypass line should be sized so thatit does not 
affect pump discharge capacity, however, the by- . 
pass line should be at /east 1 inch (25,4 mm) in di­
ameter to minimize the chance of plugging. 

In low discharge head applications (less than 30 
feet or 9 meters), it is recommended that the by­
pass line be run back to the wet well, and located 6 
inches below the water level or cut-off point of the 
low level pump. In some installations, this bypass 
line may be terminated with a six-to-eight foot. 
length of 1 1 /4 inch I. D. smooth-bore hose; air and 
liquid vented during the priming process will then 
agitate the hose and break up any solids, grease, 
or other substances likely to cause clogging. 

A bypass line that is returned to a wet well 
must be secured against being drawn into 
the pump suction inlet. 

INSTALLATION 

OM-01927 

It is also recommended that pipe unions be in­

stalled at each 90' elbow in a bypass line to ease 
disassembly and maintenance. 

In high discharge head applications (more than 
30 feet), an excessive amount of liquid may be by­
passed and forced back to the wet well under the 
full working pressure of the pump; this will reduce 
overall pumping efficiency. Therefore, it is recom­
mended that a Gorman-Rupp Automatic Air Re­
lease Valve be installed in the bypass line. 

Gorman-Rupp Automatic Air Release Valves are 
reliable, and require minimum maintenance. See 
AUTOMATIC AIR RELEASE VALVE in this section 
for installation and theory of operation of the Auto­
matic Air Release Valve. Consult your Gorman­
Rupp distributor, or contact the Gorman-Rupp 
Company for selection of an Automatic Air Release 
Valve to fit your application. 

If the installation involves a flooded suction such as 
a below-ground lillstati(!n. A pipe union and manu­

al shut-off valve may be installed in the bleed line to 
allow service of the valve without shutting down the 
station, and to eliminate the possibility offlooding. 
If a manual shut-off valve is installed anywhere in 
the air release piping, it must be a full-opening ball 
type valve to prevent plugging by solids. 

If a manual shut-off valve is installed in 
a bypass line, it must not be .left closed 
during operation. A closed manual shut­
off valve may cause a pump which has 
lost prime to continue to operate with­
out reaching prime, causing dangerous 
overheating and possible explosive 
rupture of the pump casing. Personnel 
could be severely injured. 

Allow an over-heated pump to cool be­
fore servicing. Do not remove plates, 
covers, gauges, or fittings from an over­
heated pump. Liquid within the pump 
can reach boiling temperatures, and va­
por pressure within the pump can cause 
parts being disengaged to be ejected 
with great force. After the pump cools, 
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CLEAN-OUT 
COVER 

INSTALL AIR RELEASE VALVE 
IN HORIZONTAL POSITION 

90° LONG 
RADIUS 
ELBOW 

BLEED LINE 1" _.. 

~

,4 MM) DIA. MIN. 
USTOMER 
RNISHED) 

EXTEND 15" 
(152,4 MM) 
BELOWUOUID 
LEVEL SURFACE 

SUPPORT 
BRACKET 

SUCTION 
LINE 

OM-01Si7 

DISCHARGE PIPE 

-+----- SELF-PRIMING 
CENTRIFUGAL 
PUMP 

. -:.::: .~ . .... 
i: · •=;.,_:,:.•>·'.~lt,:,.\~~-/;~ '· 

· ;;· ~"-1--1-------"'-I--.../'+ WET WELL 
•::: OR SUMP .... . ,. 

. ·::. ,. 
·.:=: . .,. 

Figura 5. Typical Automatic Air Release Valve Installation 

The valve inlet line must be installed between the 
pump discharge port and the non-pressurized side 
of the discharge check valve. The valve inlet is at 
the large end of the valve body, and is provided 
with standard 1-inch NPT pipe threads. 

The valve outlet is located at the opposite end of 
the valve, and is also equipped with standard 
1-inch NPT pipe threads. The outlet should be con­
nected to a bleed line which slopes back to the wet 
well or sump. The bleed line must be the same size 
as the inlet piping, or larger. If piping is used forthe 
bleed line, avoid the use of elbows whenever pos­
sible. 

NOTE 
It is recommended that each Air Release Va/ve be 
fitted with an independent bleeder line directed 
back to the wet well. However, if multiple Air Re­
lease Valves are installed in a system, the bleeder 
lines may be directed to a common manifold pipe. 
Contact your Gorman-Rupp distributor or the Gor­
man-Rupp Company for information about installa­
tion of an Automatic Air Release Valve for your spe­
cific application. 

INSTALLATION 

ALIGNMENT 

The alignment of the pump and its power source is 
cmical for 'trouble-free mechanical operation. In 
either a flexible coupling or V-belt driven system, 
the driver and pump must be mounted so thattheir 
shafts are aligned with and parallel to each other. It 
is imperative that alignment be checked after the 
pump and piping are installed, and before opera­
tion. 

NOTE 
Check Rotation, Section C, before fine/ alignment 
of the pump. 

When mounted at the Gorman-Rupp factory, driver 
and pump are aligned before shipment. Misalign­
ment will occur in transit and handling. Pumps 
must be checked and realigned before operation. 
Before checking alignment, tighten the foundation 
bolts. The pump casing feet and/or pedestal feet, 
and the driver mounting bolts should also be tightly 
secured. 
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MISALIGNED ALIGNED 
SHAFlS SHAFlS SHAFlS PARALLEL 

NOT NOT AND 
PARALLEL IN LINE SHEAVES IN LINE 

Figure 6C. Alignment of V-BeH Driven Pumps 

Tighten the belts in accordance wnh the belt manu­
facturer's instructions. If the belts are too loose, 
they will slip; if the belts are too tight, there will be 
excessive power loss and possible bearing failure. 
Select pulleys that will match the proper speed ra­
tio; overspeeding the pump may damage both 
pump and power source. 

INSTALLATION 

OM-Q19Z7 

Do not operate the pump without the 
guard in place over the rotating parts. 
exposed rotating parts can catch cloth• 
ing, fingers, or tools, causing severe in­
jury to personnel. 

PAGEB-9 
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OPERATION - SECTION C 

Review all SAFElY information in Section A. 

Follow the instructions on all tags, labels and de­
cals attached to the pump. 

This pump is designed to handle mild 
industrial corrosives, residues, and 
slurries containing large entrained sol­
ids. Do not attempt to pump volatile, 
corrosive, or flammable liquids which 
may damage the pump or endanger per­
sonnel as a result of pump failure. 

Pump speed and operating conditions 
must be within the performance range 
shown on page E-1. 

PRIMING 

Install the pump and piping as described in IN­
STALLATION. Make sure that the piping connec­
tions are tight, and that the pump is securely 
mounted. Check that the pump is properly lubri­
cated {see LUBRICATION in MAINTENANCE 
AND REPAIR). 

This pump is self-priming, but the pump should 
never be operated unless there is liquid in the 
pump casing. 

Never operate this pump unless there is 
liquid in the pump casing. The pump will 
not prime when dry. extended operation of 
a dry pump will destroy the seal assembly. 

OPERATION 

Add nquid to the pump casing when: 

1. The pump is being put into service for the 
first time. 

2. The pump has not been used for a consider­
able length of time. 

3. The liquid in the pump casing has evapo­
rated. 

Once the pump casing has been filled, the pump 
Will prime and reprime as necessary. 

After filling the pump casing, reinstall 
and tighten the fill plug. Do not attempt 
to operate the pu~p unless all connect­
ing piping is securely installed. other­
wise, liquid in the pump forced out 
under pressure could cause injury to 
personnel. 

To fill the pump, remove the pump casing fill cover 
or fill plug in the top of the casing, and add clean 
liquid until the casing is filled. Replace the fill cover 
or fill plug before operating the pump. 

STARTING 

Consult the operations manual furnished with the 
power source. 

Rotation 

The correct direction of pump rotation is counter­
clockWise when facing the impeller. The pump 
could be damaged and performance adversely af­
fected by incorrect rotation. If pump performance 
is not Within the specified limits (see the curve on 
page E-1), check the direction of power source ro­
tation before further troubleshooting. 

If an electric motor is used to drive the pump, re­
move V-belts, couplings, or otherwise disconnect 
the pump from the motor before checking motor 
rotation. Operate the motor independently while 

PAGEC-1 
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does occur, step the pump immediately and allow 
it to eccl before servicing it. Approach any over­
heated pump cautiously. It is recommended that 
the pressure relief valve assembly be replaced at 
each overhaul, or any time the pump casing over­
heats and activates the valve. Never replace this 
valve with a substitute which has not been speci­
fied or provided by the Gorman-Rupp Company. 

Strainer Check 

If a suction strainer has been shipped with the 
pump or installed by the user, check the strainer 
regularly, and clean it as necessary. The strainer 
should also be checked if pump flew rate begins to 
drop. If a vacuum suction gauge has been in­
stalled, monitor and record the readings regularly 
to detect strainer blockage. 

Navar introduce air or steam pressure into the 
pump casing or piping to remove a blockage. This 
could result in personal injury or damage to the 
equipment. If backflushing Is absolutely neces­
sary, liquid pressure must be limited to 50% of the 
maximum permissible operating pressure shown 
on the pump performance curve. 

Pump Vacuum Check 

With the pump inoperative, install a vacuum gauge 
in the system, using pipe dope on the threads. 
Block the suction line and start the pump. At oper­

ating speed the pump should pull a vacuum of 20 

inches (508,0 mm) or more of mercury. If it does 

not, check fer air leaks in the seal, gasket, or dis­
charge valve. 

Open the suction line, and read the vacuum gauge 
with the pump primed and at operation speed. 
Shut off the pump. The vacuum gauge reading will 
immediately drop proportionate to static suction 
lilt, and should then stabilize. lfthe vacuum reading 
falls off rapidly after stabilization, an air leak exists. 
Before checking fer the source of the leak, check 
the point of installation of the vacuum gauge. 

OM-01927 

STOPPING 

Never halt the flow of liquid suddenly. If the liquid 
being pumped Is stopped abruptly, damaging 
shock waves can be transmitted to the pump and 
piping system. Close all connecting valves slowly. 

On engine driven pumps, reduce the throttle 
speed slowly and allow the engine to idle briefly be­
fore stopping. 

If the application involves a high discharge 
head, gradually close the discharge 
throttling valve before stopping the pump. 

After stopping the pump, lock out or disconnect 

the power source to ensure that the pump will re­
main inoperative. 

Cold Weather Preservation 

In below freezing conditions, drain the pump to 
prevent damage from freezing. Also, clean out any 
solids by flushing with a hose. Operate the pump 
fer approximately one minute; this will remove any 
remaining liquid that could freeze the pump rotat­
ing parts. If the pump will be idle for more than a 
few hours, or if it has been pumping liquids con­
taining a large amount of solids, drain the pump, 
and flush it thoroughly with clean water. To prevent 
large solids from clogging the drain port and pre­
venting the pump from completely draining, insert 
a rod or stiff wire in the drain port, and agitate the 
liquid during the draining process. Clean out any 
remaining solids by flushing with a hose. 

BEARING TEMPERATURE CHECK 

Bearings normally run at higher than ambient tem­
peratures because of heat generated by friction. 
Temperatures up to 160°F (71 ° C) are considered 
normal for bearings, and they can operate safely to 
at least 1eo°F (82° C). 

Checking bearing temperatures by hand is inaccu­
rate. Bearing temperatures can be measured ac-------------------------

OPERATION CDF000881 
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TROUBLESHOOTING - SECTION D 

Review all SAFElY information in Section A. 

TROUBLE 

PUMP FAILS TO 
PRIME 

TROUBLESHOOTING 

Before attempting to open or service the 
pump: 

1. · Familiarize yourself with this manual. 
2. Lock out or disconnect the power 

source to ensure that the pump will 
remain inoperative. 

3. Allow the pump to completely cool if 
overheated. 

4. Check the temperature before open­
ing any covers, plates, or plugs. 

5. Close the suction and discharge 
valves. 

6. Vent the pump slowly and cautiously. 
7. Drain the pump. 

POSSIBLE CAUSE PROBABLE REMEDY 

Not enough liquid in casing. Add liquid to casing. See PRIM· 
ING. 

Suction check valve contaminated or Clean or replace check valve. 
damaged. 

Air leak in suction line. Correct leak. 

Lining of suction hose collapsed. Replace suction hose. 

Leaking or wom seal or pump gasket. Check pump vacuum. Replace 
leaking or worn seal or gasket. 

Sucti_on lift or discharge head too high. Check piping installation and in-
stall bypass line if needed. See 
INSTALLATION. 

Strainer clogged. Check strainer and clean if neces-
sary. 

PAGED-1 
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TROUBLE POSSIBLE CAUSE PROBABLE REMEDY 

EXCESSIVE NOISE Cavitation in pump. Reduce suction lift and/or friction 
losses in suction line. Record vac-
uum and pressure gauge readings 
and consult local representative or 
factory. 

Pumping entrained air. Locate and eliminate source of air 
bubble. 

Pump or drive not securely mounted. Secure mounting hardware. 

Impeller clogged or damaged. Clean out debris; replace dam-
aged parts. 

BEARINGS Bearing temperature is high, but Check bearing temperature regu-
RUN TOO HOT within limits. larly to monitor any increase. 

Low or incorrect lubricant. Check for proper type and level of 
lubricant. 

Suction and discharge lines not Check piping installation for 
properly supported. proper support. 

Drive misaligned. Align drive properly. 

TROUBLESHOOTING PAGED -3 
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PUMP MAINTENANCE AND REPAIR - SECTION E 

MAINTENANCE AND REPAIR OF THE WEARING PARTS OF THE PUMP WILL MAINTAIN PEAK OPER• 
ATING PERFORMANCE. 

Tota• '1H.I 
~~ T FNI I I I I I ,_ .. _ ~, _ _,__~_ 

130 
____ Til,a ..... 11--

ss- .... ., 
""- ·-. ,_ ,, 

38- 120 '• -, .,_ ,.L_ 0¾ SD- ., 
'· 110 ' -32- · ... ::;:: --. I 

45. ... ....... ,,. .... 
100 -..;.-:: --. ,:-/. 28- 40-

, __ .... 
90 -·--~ ~-- .-,:_ ' .......... I-..- r-- -••- 35- 80 .. -~ ,_ 

L I --. -:' f.._ -;._ 
30- 70 

- -- ' 20- --, 
i-....... I -,- - I .... ---.. 

25. --- I 
11- !~ -- I , 

SD -
20- .?!.Se, i I ,. __ I 

12- .. . ·-- ·- I 

••- .... I .. -- - , 

•-
2fJ ~-

I ' , ... , 

""' 0 T --
!5 ·- •· T 

10 
' . 

-~1i~-'°!!r~~- ---· ·---- ---
0- 0- 0 

US. lal.LOld 
'1:11111 .. 111'( 

D ~ D 
N 

~ ~ D ~ 

11c,-11,u1G LIFTS Model ~ Size L..!£_ 
1H...., ~-- 150._ ..... 
ISll1lffll 11-- f50•~1GIN1 Imp. DI· 8¾" 

1~,o..,,,. II Ifft - 11511 - II -
1~'111,,.,. II II" - USII,.,. Tl It'll 
1•<;0 'P"' 21 lffl - IS!,O - 20 t..1 ,,-.o,.,,,z2--uM1-221", RPM VARIOUS ,.,,,..,as, ... - rtso- z• .... 
J11,u,...,n, ... -uso,_u..,,., 

2 I z" - r..,u,• ,.,s,. ,...,,_ • ..,, 10 "••~Y MH. Sollda 
411111•• •- DO 1101 ., .. •• •--~we••• L1H, 

~ 'I" 
lf4Na 

'NG 1151 PIIIFOflll•NCE 

, 
• 

-/.. ,.__, ~~--=-
I 

I I 

r.;;;::: L 
, 

I 

---
I 

-,- - I 

I 
I 

~ 

;; ~ -= --7---
D ~ D 

'L I ....... 
--..: 

/ - ...._ ---
I --- l'--,..1 

--,-
la¾ 

'-I. -
, " -

I -; 
r- ........ - ~ -· ' - j .... -

. .. ,_, - """f M -
:;-5% 10-

~ ~ 
,_s - 8-

_:;. _,_ 
~ _;:: - •-

-1 
-1. ----- 2-

~ D ~ D 

______ .. _ 
~ D ~ 

N • 
0 

FT-

30 :i: 
g> 
z 

20 ~ 
re 
5 

10 0 
w 
re 

0 

Lftl,U ~· ~1 -~,-..... 1--1----.-1 -~,----,1----,-1 -~1----,l----,-' --!.--..... ,----.-1-..,.., --,,--,1 
:i:,~:l~ 0 ,- N l"I .. ID CD ..,_ 10 ~ .,.. = ~ : = = 

* STANDARD PERFORMANCE FOR PUMP MODEL T3A60-B 

*Based on 70° F (21 • C) clear water at sea level 
with minimum suction lift. Since pump installations 
are seldom identical, your performance may be dif­
ferent due to such factors as viscosity, specific 
gravity, elevation, temperature, and impeller trim. 

If your pump serial number Is followed by an "N", 
your pump is NOT a standard production model. 

MAINTENANCE & REPAIR 

Contact the Gorman-Rupp Company to verify per­
formance or part numbers. 

Pump speed and operating condition 
points must be within the continuous per­
formance range shown on the curve. 

PAGEE-1 
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PARTS UST 
Pump Model T3A60-B 
(From S/N 1105021 up) 

If your pump serial number is followed by an "N", your pump is NOT a standard production model. Contact 
the Gorman-Rupp Company to verify part numbers. 

ITEM PART NAME PART MA1'L Q1Y ITEM PART NAME PART MArL CITY 
NO. NUMBER CODE NO. NUMBER CODE 

1 PUMP CASING 11405B 10010 . 1 ROTATION DECAL 2613M 

2 * REPAIR ROTATING ASSY 44163-215 LUBE DECAL 11421 

3 PIPE PLUG P04 15079 SUCTION STICKER 6588AG 

4 * DISCH FlANGE GSKT 1674GC 19370 DISCHARGE STICKER 65888J 

5 DISCHARGE FlANGE 1753A 10010 PRIMING STICKER 6588AH 

6 HEX HD CAF'SCREW B1007 15991 4. WARNING DECAL 38816-096 

7 LOCKWASHER J10 15991 4 INSTRUCTION DECAL 2613DK 

8 * ROTATINGASSYO-RING S1748 REF 
9 HEX HD CAPSCREW 806051/2 15991 4 OPTIONAL: 

10 LOCKWASHER JOB 15991 4 DISASSEMBLY TOOL 12859 24000 

11 * ROT ASSY SHIM SET 13130 17000 REF CLEANOUT KIT 48763-001 

12 * WEAR PLATEASSY 11407A 15990 
13 HEX NUT DOS 15991 2 /F FLANGE KIT 48213-040 ---1 

14 LOCKWASHER JOS 15991 2 -SUCTION 11412A 10010 

15 CASING DRAIN PLUG P16 10009 
-DISCHARGE 10845 10010 

16 * BACK COVER O-RING S1748 
/FM METRIC FLANGE KIT 48213-076 

17 HAND NUT 10701 15040 2 
-SUCTION 38642-208 10010 

18 STUD c1010 15991 2 
-DISCHARGE 38642-209 10000 

19 BACK CVR PLATE ASSY 42111-901 
20 -BACK COVER PLATE NOT AVAILABLE 

WEAR PLATE ASSY 46451-337 24160 

21 -WARNING PLATE 2613EV 13990 1 
22 -DRIVE SCREW BM#04-03 17000 4 

CASING HEATERS: 

23 -PRESS RELIEF VALVE 25682-005 
-120V 47811-006 

24 -CAUTION DECAL 2613FG 
-240V 47811-007 

25 * SUCTION FLANGE GSKT 11412G 19370 
CHECK VALVE ASSYS: 

26 SUCTION FlANGE 11412 10010 1 
27 HEX HD CAPSCREW B1009 15991 4 

-NED SOLID TIPE 46411-043 

28 LOCKWASHER J10 15991 4 
-VITONSOLID 46411-086 

29 PIPE PLUG P04 15079 
-VITON BLOW-OUT 46411-074 

30 * SUCT CHKVALVEASSY 46411-050 
-BUNA-N 46411'-102 

31 CHECK VALVE PIN 11557A 17010 1 PRESS RELIEF VALVES: 
32 PIPE PLUG P04 15079 1 
33 CLAMP SAR 38111-004 11010 1 

-SEWAGE 'lYPE 46431-628 

34 MACHINE BOLT A1014 15991 2 
-STAINLESS STEEL 26682-101 

35 CLAMP BAR SCREW 31912-009 15000 HI TEMP SHUT-DOWN KITS: 
36 FILL COVER ASSY 42111-344 

37 -FILL COVER PLATE NOT AVAILABLE 
-145"F 48313-186 

38 -WARNING PLATE 38816-097 13990 
-13o•F 48313-266 

39 -DRIVE SCREW BM#04-03 15990 2 
-12o•F 48313-257 

40 -COVER GASKET 50G 19210 
AIR RELEASE VALVES: 

NOT SHOWN: -10# COMP SPRING GRP33-07A ---

NAMEPLATE 38818-040 13990 I -25# COMP SPRING GRP33-07 --- 1 

DRIVE SCREW BM#04-03 17000 4 -80# COMP SPRING GRP33-07B --- 1 

* INDICATES PARTS RECOMMENDED FOR STOCK 

Above Serial Numbers Do Not Apply To Pumps Made In Cenada. 

CANADIAN SERIAL NO ............................... AND UP 

MAINTENANCE & REPAIR PAGEE-3 
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PARTS LIST 
44163-215 Repair Rotating Assembly 

ITEM PART MATL 
a~ NO. PART NAME NUMBER CODE 

1 * IMPELLER 11406 11010 1 
2 * SEAL ASSEMBLY 46513-151 1 
3 * SEAL PLATE GASKET 10959G 20000 1 
4 * INBOARD OIL SEAL S1352 1 
5 * INBOARD BALL BEARING 23252-013 1 
6 BEARING HOUSING 11399A 10010 1 
7 VENTED PLUG 4823A 15079 1 
B AIR VENT S1530 1 
9 REDUCING PIPE BUSHING APOB02 15079 1 

10 * BEARING CAP GASKET 38683-268 18000 1 
11 BEARING CAP 38322-219 10010 1 
12 BEARING RETAINING RING S244 1 
13 HEX HD CAPSCREW 80605 15991 4 
14 LOCKWASHER JOB 15991 4 
15 * BEARING CAP OIL SEAL S1352 1 
16 * SHAFT KEY N0S0B 15990 1 
17 * IMPELLER SHAFT 11398 16040 1 
18 * OUTBOARD BALL BEARING S1749 1 
19 * SEAL SLEEVE O-RING S20BB REF 
20 HEX HD CAPSCREW 80805 15991 4 
21 LOCKWASHER JOB 15991 4 
22 SEAL PLATE 11837D 10010 1 
23 * IMPELLER ADJ SHIM SET 37J 17090 REF 
24 IMPELLER WASHER 10278 15030 1 
25 SOCKET HD CAPSCREW DM1004S 15991 1 
26 SIGHT GAUGE S1471 1 
27 SEAL CAVITY DRAIN PLUG PCB 15079 1 
28 BEARING HOUSING DRAIN PLUG PCB 15079 1 
29 PIPE PLUG P12 15079 1 
30 * ROTATING ASSY O-RING S1748 1 

31 SHIPPING PLUG 114958 15079 2 

32 * ROTATING ASSY ADJ SHIM SET 13130 17000 4 

OPTIONAL: 
SST IMPELLER WASHER 10278 17090 1 

SST IMPELLER CAPSCREW DM1004S 17090 1 

t PERMALON COATED SEAL 46512-150 1 

t STD MECHANICAL SEAL ASSEMBLY 46512-047 1 

t MECH SEAL SHAFT SLEEVE 11876A 16000 1 

ADI IMPELLER 11406 1102H 1 

IMPELLER SHAFT (LESS SLEEVE) 11398A 1706H 1 

-SEALASSY . 46512-047 1 

-SPACER WASHER 38329-040 17030 1 

* INDICATES PARTS RECOMMENDED FOR STOCK 
t MECHANICAL SEAL SHAFT SLEEVE MUST BE USED WITH OPTIONAL MECHANICAL SEAL(S). 

MAINTENANCE & REPAIR 
CDF000885 
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The impeller (1) should be loosened while the rotat­
ing assembly is still secured to the pump casing. 
Before loosening the impeller, remove the seal cav­
ity drain plug (27) and drain the seal lubricant. This 
will prevent the oil in the seal cavity from escaping 
when the impeller is loosened. Clean and reinstall 
the seal cavity drain plug. 

Immobilize the impeller by wedging a block wood 
between the vanes and the pump casing, and re­
move the impeller capscrew and washer (24 and 
25). 

Install the shaft key (16). Install a lathe dog on the 
drive end of the shaft (17) with the "V" notch posi­
tioned over the shaft key. 

With the impeller rotation still blocked, see Figure 3 
and use a long piece of heavy bar stock to pry 
against the arm of the lathe dog in a counterclock­
wise direction (when facing the drive end of the 
shaft). Use caution notto damage the shaft or key­
way. When the impeller breaks loose, remove the 
lathe dog, key and wood block. 

NOTE 
Do not remove the impeller until the rotating assem­
bly has been removed from the pump casing. 

Impeller 
Shaft 

Lathe Dog 

Figure 3. Loosening Impeller 

(Figure 1) 

Remove the hardware (9 and 10) securing the ro­
tating assembly to the pump casing. Separate the 

MAINTENANCE & REPAIR 
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rotating assembly by pulling straight away from the 
pump casing. 

NOTE 
An optional disassembly tool is available from the 
factory. If the tool is used, follow the instructions 
packed with it. A similar tool may be assembled us­
ing 1 /2-inch pipe (schedule BO steel or malleable 
iron) and a standard tee (see Figure 4). All threads 
are 1 /2-inch NPr Do not pre-assemble the tool. 

\ 
APPROX. 6 IN. 

(152 MM) LONG 

APPROX.14 IN. 
(356 MM) LONG 

Figure 4. Rotating Assembly Tool 

To install the _tool, remove the air vent (1, Figure 2) 
from the bearing housing, and screw the longest 
length of pipe into the vent hole until fully engaged. 
Install the tee, and screw the handles into the tee. 
Use caution when lifting the rotating assembly to 
avoid injury to pemonnel or damage to the assem­
bly. 

Remove the bearing housing O-ring (8). 

Impeller Removal 

(Figure 2) 

With the rotating assembly removed from the 
pump casing, unscrew the impeller from the shaft. 
Use caution when unscrewing the impeller; ten­
sion on the shaft seal spring will be released as the 
impeller is removed. Inspect the impeller and re­
place if cracked or badly wom. 

Remove the impeller adjusting shims (23); tie and 
tag the shims, or measure and record their thick- · 
ness for ease of reassembly. 
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If bearing replacement is-required, remove the out• 
board bearing retaining ring (12), and use a bear­
ing puller to remove the bearings from the shaft. 

Press the inboard oil seal (4) from the bearing 
housing. 

Shafi and Bearing Reassembly and Installation 

(Figure 2) 

Clean the bearing housing, shaft and all compo­
nent parts (except the bearings) with a soft cloth 
soaked in cleaning solvent. Inspect the parts for 
wear or damage as necessary. 

Most cleaning solvents are toxic and 
flammable. Use them only in a well ven­
tilated area free from excessive heat, 
sparks, and flame. Read and follow all 
precautions printed on solvent contain­
ers. 

Inspect the shaft for distortion, nicks or scratches, 
or for thread damage on the impeller end. Dress 
small nicks and burrs with a fine file or emery cloth. 
Replace the shaft if defective. 

Position the inboard oil seal (4) in the bearing hous­
ing bore with the lip positioned as shown in Figure 
2. Press the oil seal into the housing until the face is 
ju~t flush with the machined surface on the hous­
ing. 

To prevent damage during removal from 
the shaft, it is recommended that bearings 
be cleaned and inspected in place. It is 
strongly recommended that the bearings 
be replaced any time the shaft and bear­
ings are removed. 

NOTE 
Position the inboard bearing (5) on the shaft with 
the shielded side toward the impeller end of the 
shaft. Position the outboard bearing (10) on the 
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O.D. toward the drive end of the shaft. 

The bearings may be heated to ease installation. 
An induction heater, hot oil bath, electric oven, or 
hot plate may be used.to heat the bearings. Bear­
ings should never be heated with a direct flame or 
directly on a hot plate. 

NOTE 
ff a hot oil bath is used to heat the bearings, both the 
oil and the container must be absolutely clean. If 
the oil has been previously used, it must be thor­
oughly filtered. 

Heat the bearings to a uniform temperature no 
higher than 250° F (120° C), and slide the bearings 
onto the shaft, one at a time, until they are fully 
seated. This should be done quickly, in one con­
tinuous motion, to prevent the bearings from cool­
ing and sticking on the shaft. 

After the bearings have been installed and allowed 
to cool, check to ensure that they have not moved 
away from the shaft shoulders in shrinking. If 
movement has occurred, use a suitable sized 
sleeve and a press to reposition the bearings 
against the shaft shoulders. 

If healing the bearings is not practical, use a suit­
able sized sleeve, and an arbor (or hydraulic) press 
to install the bearings on the shaft. 

When installing the bearings onto the 
shaft, never press or hit against the outer 
race, balls, or ball cage. Press only on the 
inner race. 

Secure the outboard bearing on the shaft with the 
bearing retaining ring (12). 

Slide the shaft and assembled bearings into the 
bearing housing until the retaining ring on the out­
board bearing seats againstthe bearing housing. 

shaft with the integral retaining ring on the bearing When installing the shaft and bearings into --------------------
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This seal is not designed for operation at 
temperatures above 160°F (71°C). Do not 
use at higher operating temperatures. 

If the seal plate was removed, install the seal plate 
gasket (3). Position the seal plate over the shaft 
and secure it to the bearing housing with the hard­
ware (20 and 21). 

To prevent damaging the shaft sleeve O-ring (19) 
on the shaft threads, stretch the O-ring over a piece 
of tubing 1-1/4I.D. x 1-1/2 O.D. x2-inches long (32 
mmx3B mmx51 mm).Slidethetubeovertheshaft 
threads, then slide the O-ring off the tube and onto 
the shaft. Remove the tube, and continue to slide 
the O-ring down the shaft until it seats against the 
shaft shoulder. 

When Installing a new cartridge seal assembly, 
remove the seal from the container, and remove 
the mylar storage tabs from between the seal 
faces. 

New cartridge seal assemblies are 
equipped with mylar storage tabs between 
the seal faces. These storage tabs must be 
removed before installing the seal. 

Lubricate the external stationary seat O-ring with 
light oil. Slide the seal assembly onto the shaft until 
the external stationary seat O-ring engages the 
bore in the seal plate. 

Clean and inspect the impeller as described in Im• 
peller Installation and Adjustment. Install the full 
set of impeller shims (23) provided with the seal, 
and screw the impeller onto the shaft until it is 
seated against the seal (see Figure 6). 
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SHEAR RING 
(UNSHEARED) 

Figure 6. Seal Partially Installed 

Continue to screw the impeller onto the shaft. This 
will press the stationary seat into the seal plate 
bore. 

NOTE 
A firm resistance will be felt as the impeller presses 
the statioT18l'f seat into the seal plate bore. 

As the stationary seat becomes fully seated, the 
seal spring compresses, and the shaft sleeve will 
break the nylon shear ring. This allows the sleeve 
to slide down the shaft until seated against the 
shaft shoulder. Continue to screw the impeller onto 
the shaft until the impeller, shims, and sleeve are 
fully seated against the shaft shoulder (see Figure 
7). 

Figure 7. Seal Fully Installed 

Measure the impeller-to-seal plate clearance, and 
remove impeller adjusting shims to obtain the 
proper clearance as described in Impeller lnstal• 
lation and Adjustment. 
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NOTE 
Proceed with Rotating Assembly Installation be­
fore installing the impeller capscrew and washer 
(24 and 25). The rotating assembly must be in­
stalled in the pump casing in order to torque the im­
peller capscrew. 

After the rotating assembly is installed in the pump 
casing, coat the threads of the impeller capscrew 
(25) with 'Never-Seez' or equivalent compound, 
and install the impeller washer (24) and capscrew; 
torque the capscrew to 90 fl. lbs. (1080 in. lbs. or 
12,4 m. kg.). 

Rotating Assembly I nstallatlon 

(Figure 1) 

NOTE 
If the pump has been completely disassembled, it 
is recommended that the suction check valve and 
back cover assembly be reinstalled at this point. 
The back cover assembly must be in place to adjust 
the impeller face clearance. 

Install the bearing housing O-ring (8) and lubricate 
it with light grease. Ease the rotating assembly into 
the pump casing using the installation tool. Ba 
careful not to damage the O-ring. 

Install the four sets of rotating assembly adjusting 
shims (11) using the same thickness as previously 
removed. Secure the rotating assembly to the 
pump casing with the hardware (9 and 1 0). Do not 
fully tighten the capscrews until the back cover has 
been reinstalled and the impeller face clearance 
has been set. 

A clearance of .010 to .020 inch (0,25 to 0,51 mm) 
between the impeller and the wear plate is also rec­
ommended for maximum pump efficiency. This 
clearance can be obtained by removing an equal 
amount of shims from each rotating assembly 
shim set until the impeller scrapes againstthewear 
plate when the shaft is turned. After the impeller 
scrapes, add approximately .015 inch (0,4 mm) of 
shims to each shim set. 

NOTE 
An alternate method of adjusting this clearance is to 
reach through the suction port with a feeler gauge 
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and measure the gap. Add or subtract rotating as­
sembly shims accordingly. 

Suction Check Valve Installation 

(Figure 1) 

Inspect the check valve assembly (30), and re­
place it ij badly worn. 

NOTE 
The check valve assembly must be replaced as a 
complete unit. Individual parts are not sold sepa­
rately. 

Reach through the back cover opening with the 
check valve (30), and position the check valve 
adaptor in the mounting slot in the suction flange 
(26). Align the adaptor with the flange hole, and se­
cure the assembly with the check valve pin (31 ). 

NOTE 
If the suction or discharge flanges were removed, 
replace the respective gaskets, apply 'Permatex 
Aviation No. 3 Form-A-Gasket' or equivalent com­
pound to the mating surfaces, and secure them to 
the pump casing with the attaching hardware. 

Back Cover Installation 

(Figure 1) 

If the wear plate (12) was removed for replace­
ment, carefully center it on the back cover and se­
cure it with the hardware (13 and 14). The wear 
plate must be concentric to prevent binding when 
the back cover is installed. 

Replace the back cover O-ring (16), and lubricate it 
with a generous amount of No. 2 grease. Clean any 
scale or debris from the contacting surfaces in the 
pump casing that might interfere or prevent a good 
seal with the back cover. Slide the back cover as­
sembly into the pump casing. Be sure the wear 
plate does not bind against the impeller. 

NOTE 
To ease future disassembly, apply a film of grease 
or 'Never-Seez' on the back cover shoulder, or any 
surface which contacts the pump casing. This ac­
tion will reduce rust and scale build-up. 
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portant in areas where variable hot and 
cold temperatures are common. 

For cold weather operation, consult the factory ora 
lubricant supplier for the recommended grade of 
oil. 
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Power Source 

Consult the literature supplied with the power 
source, or contact your local power source repre­
sentative. 
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